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Marine mussel adhesive proteins (MAPs) have properties such as strong adhesion, 
intensity, and moisture-resistance. These characteristics make MAPs attracted 
increasing attention for its potential application in underwater sealants and adhesives. 
Since MAPs are biocompatibale and biodegradable, they have considerable 
importance in biomedical engineering such as being applied as bioadhesive. Mfp-1 
(mussel foot protein 1) was considered as the key protein for coating and adhesion  
because it contains repeating decapeptides and DOPA. However, decapeptides in 
Pvfp-1 (Perna viridis foot protein 1) contains no DOPA. Therefore, we used genetic 
engineering to obtain Pvfp-1 and several of its deletion mutants for determining their 
coating and adhesion ability. According to the results, several peptides were designed 
for studing their adhesion mechanisms. Furthermore, we also studied the potential 
abilities of recombinant protein and peptide that originated from Pvfp-1 to be used as 
bioadhesive which could improve bioactivity of bio-inert surface. The main contents 
and results are as follows: 
Total RNA was extracted from the foot tissue of Perna viridis and the whole 
coding region of Pvfp-1 gene (W-1236) and several of its deletion mutants (R-900, 
R-240, C-237) were amplified. These fragments were constructed into expression 
vector for prokaryotic expression. After induced by IPTG under the optimized 
condition, two of these recombinant proteins were successfully expressed. They are 
R-240 （ eight repeating decapeptides of N-terminal of Pvfp-1 ） and C-237
（non-repeating region of C-terminal of Pvfp-1）. Affinity chromatography was used 
for purifying these recombinant proteins for they contain His-Tag. 
Using adhesion analysis, we found that both of R-240 and C-237 displayed 
comparable adhesion ability to that of Cell-TakTM, espetially C-237 after DOPA 
modification. And modified C-237 also showed outstanding coating and adhesion 
ability on the non-adhesive PTFE surface. We analyzed the amino acid sequence, 
















excellent adhesion ability of C-237 might be due to the DOPA content and collagen 
domain in its amino acid sequence, and its three dimensional network structure. 
Therefore, the non-repeating region of Pvfp-1 has made important contribution to its 
adhesion ability. Moreover, C-237 showed better cell adhesion and spreading ability 
on both glass and PTFE surfaces and was non-toxic. Therefore, recombinant C-237 
could be used as bioadhesive for medical purpose and be potentially used as an 
improver for bio-inert materials when applied in biomedical areas. 
A series of peptides according to the sequence of C-237 and Pvfp-1 were designed. 
Using adhesion analysis, we found that peptide C2(M) (derived from the 
non-repeating region of Pvfp-1, contains modified DOPA) displayed superior coating 
and adhesion ability, especially on bio-inert surface of PTFE. We also analyzed the 
amino acid sequence and surface morphology of these peptides, and found that the 
factors which could influence adhesion might be the DOPA content and position in 
peptide, the hydrophobicity of peptides, and the three dimensional network structure 
of peptide. These findings provide suggestions for designing other peptide-based 
adhesives. Moreover, after coating with peptide C2 (M), cell adhesion and spreading 
on the bio-inert PTFE was improved and the peptide coating was non-toxic to cells. 
Therefore, peptide C2 (M) is suitable for converting bio-inert PTFE surface into 
bioactive one, and shows the possibility to be used as a bioadhesive on other bio-inert 
materials when applied in biomedical areas. 
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